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(57) Abstract 

An aromatic polyamide film containing 0.001-10 
wt.% of fine inorganic or organic panicles and having, on 
at least one surface thereof, 10M0 7 (per ram 2 ) projections 
with a height of 0.01-0.05 /im. 0-5 (per cm 2 ) projections 
with a height of 0.27 to less than 0.54 /im, 0-2 (per 10 
cm 2 ) projections with a height of 0.54 to less than 0.81 
pm, and 0-0.5 (per 100 cm 2 ) projections with a height 
of 0.81 /jm or above. The film has both slipperiness and 
surface smoothness and is useful as an insulation film 
for rapidly rotating electrical appliances, a base film for 
magnetic recording media, a base film for solar cells, and 
a flexible printed wiring board. The film is produced by 
sufficiently dispersing fine inorganic or organic panicles 
in a solvent for aromatic poly amides, filtering the obtained 
dispersion, preparing an aromatic polyamide solution by 
using the dispersion as the solvent, filtering the obtained 
solution, and forming a film therefrom. 
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M«*B«:7 .*;i/A. n>T r >if-fflr7 ^;i/A 

6^^8253- 23860^*8 THS, »; 7-«ffi4>(CjgJR 

^«tc«, ^^n/catraa^cc<to^fiR3ti/ca»iB^ 30 
tomttm^-xy 4 ^A^sfttc^. u*>>u 50 
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^i&^Pa 5 tltc&W^- 6 -195679^^86*. 0.54um 
VL±<DH5 5 (DIB «BB«»Slfc«T^ Wffft ? i±/c7 ^ 

^ ^ )\y^mi^tcm^^-y'^^LXi^ 0 ufr 

5 - 36849^^8 i [5] C < 50rrri^TCD^$<D^CCPg-r 

<ft:c^ 

-64594-^^8. «M?3 -019512^^, 4# 
^4 - 34716Sf£^ #^^3 - -114830^^^8 CC 



(3) 

5 

^m^4 -149245^J>#6Re>W*W4 - 298324-^ 

F? ^;bACDCCD^D^fimiA^^fM]ii-r 

T ttf BiS 7n« & & c > „ £ £><&*D£:$g « I » to tf> £ t##J <D 
«F M BS 6 3 - 2 97038-*f % £ /c Hftf* ^ 48987 5 3 

-SfiUi. ^©M^Mfe-9/c^'J^$ H^Ls 20 
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-NH-Ar, - NH- ( I ) 

-C0-Ar 2 -CO- (II) 

— NH— Ar, — CO - (Ill) 
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<2>c 

fflO/cO-r-5±*raX!RC^<DKffl«:l«<*±*C. 15kq/W 
«±80kg/mrf«T*WUri^O*^S U < > 4tCC20kg 
/mm 2 fel± 70kg/mm 2 WT© 4> (Oififf * 1/ 1 ». 

SO^rfSjOW ti^# s 1000kg/nnn 2 J£J±2500kg/mrf tTF, Jff 
£ U < t£l200kg/rTm 2 J^_h2500kq/nn? «TT*4. 1$Ct, 

< <t 3£fatCl300kg/mm 2 J^_b(D4>CD^T^ 
$$&m&2 500kg/fnn 2 & t 1*3 1 * 1*fe*H5T L T 

^$tW<Dy 4 JUA<b It % 1.39— 1.54g/cm 3 (E>^J[g£ 

^ > <f 2 5°crt, & sksjse'B&cc <fc o r tf *> c t tfi 
xzz> 0 mm. ttm*<Dmmm<oy -ovm-x. 

1.40— 1.4 5q/cm 3 (DWlfK^ £> otl^ C ft 

<Dm<Drp<bm¥-&}U$ (Ra) 12, —M^C 0.0002—0.01 

£ UTffil^iH^«, *^Bn^i^ffl$ i It 0.0002-0. 
005 utn<Db(Dfrit?& U<ffll>hil,2> 0 

£tc. Wth&mtiLT&Zzmt LXU. 0.0iMmJ^±0. 
05 u mi^T^^Oa^^lO 2 — lO'il/mm 2 ??^^ 

&'Pfa±-?Z>b(D<D. ¥-ffi®LJ)mr<i:iotiXL£*> 0 ^ 

T-T^o Cft^>(D5^10 3 - lO^/mm 2 ^^ JbA^tC 

06umM±0.26umlUT<DM£<D^&%: 1 xio 4 — 5x 
10 3 fS/mm 2 /cC^ ^> o tl >Z> (D&tft $UC* 0 CCD^^^l* 
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*>y a ;i/A^5— m^&itM$L2ti2> 0 *r y 

< ji 2*<Dffi <o is t ¥-mr± £ £ *3 6 £ o mm o tcmmm 

*Rf]^it2#2H> (m^lO'-lO'fl/mm*) £»01*fe#^ 
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mc oxm K>\±*mu-?2> c t hn^mM<omm<o— io 

J:0, — S<D?# 0 ft £ mu Loo, 

/C7 -f J\sJ*f}mt>tl2>C£&m B MUtc. 0.06—0.26/2 m 

■^aiB^iBcosfetc & cfc * fr—mmicm o < acc & „ 

— 5 Xio 3 {@/mm , ^x.^>^ro^^^ *)i>j»mw 

o.06/i m~o.26l^TcD^?co^^acD^t3: k cfcD£"F£G 20 

< te, 1 X io 3 — 1 x 10" 3 /mm 2 T'&& 0 

L< it. 0.27 u mM±0.54um5fcffi(DM£<D^&&0'^ 
— 0.5f@/10cm 2 ,0.81/2 m&±<D^2<D^£Z£> < > 0 — O.lfiS/ 

ioocm 2 -c#>£ 0 *»D^tc«, c ti h<D$m&±x 0 Oi^ 

mw<t?y -j ? j pmm&¥t£.L j &-?< i.os 

r>xm&Ltcb<D&m*.>2>c±wKfm*v*>z. 

vtf (limit* Am) . mm**^/*. m<i*z>. 

^?ntt^^<, -liwitw^nri^fe so 
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SSk/mWktfi 3 , 4#«c i - 5VLT<DV9fiW * L < ffil > 
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cdv ^ ^Ao^rcD^atwsgtcKi^-r^g^^i^i^-c 
vcm\stcwm&ifit htixjzi,^ mm&micuimtzT y 

hi. v otc&mfr&^^m&oi&zy a ^a^t 

«titrS*'Ctt*l«:« *>o Suffice « % 8»»^^3»>6 

S»J*T©W*Ll^flft«^«. WA« % 1 umft 
ttmso°/o\£±M2,x% Z>y a ;u^-tC50mi/cm 2 -^jy 
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l*2>CtfrX$Z> 0 frf&mtCXIZ. ftlCM^fti**:^ 

^£20—60^ mil, JU&SfclO— lOOKHz, * — >i£{&® 
S^/c 0 C7>^IMS^ 0.1- 20cm 3 /#/cm 2 £ "T &<DtW£ 

U< 5 jumCDAi* 5<D^T-^^J80%J^Ji<D^J^'CI^ 

83 * y -7-*«*ft5S»* * t * UM^tc <fc o r 

y< iUACC^-TSo SjRcf<D?J<»;^-<Z>«SW, 3 — 
40mS%3W£ + * * h B$(E>^M#10— 10000* 

>fX<t^«5J:^tc, #y^-«fi^SK£ifl»?-£c<t 

5 MmCDA#^O^^^l80%l^*-C#^^ 30 
J; 1 ?^ U< {£3 /xmC7)A#^ 01^^80 

xnr^^ u £ tit > ft o /c«» b tcwmm.^m^ 4> 
zm*)m^xte< ca^^io, siAsn/d&^&m 

mi** y h *>e>«ttLTt^3d*®±tcift5£-r 
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-t* K^^O^D^x^SfflT^BStctiJS^zSA-r 

75mfi%«T©KK, ^2oms%i^T07K^L^ h y ^ 

3&s^y (^^77 i/yfl'^ ^^7 $ K) (^Tpfta 

iBSTo ) CD^^, ^2^3 -52775-^^R. 

f^3p2 -57816^$S, #4»4 -6738^<2r$E. ftffl 
BS63 - 992 41-^^$R^ CCie^ SntC^mffll^C 

#WC»500ppiri(UT*rff5C<b3^a*UC*. *$t^i 

o r t^K^iiSffl i^n^^ ^tcjtD c x m*xn o 
^^-r ^> m<oftmc * k> tft?ti ^ 0 

^2$4S^«:^for <fci> 0 — ^ t »; ^ > ?xumu^ 500 

^^OA^C^<bi^jWft^ -<>'l/A'Ct*ft< rj;2><DX\ 
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<b3&^. y J JVA^mmmZft 300-550°C(D?& 
^IbHtW ^Kffil^n^ # &t 3 50- 500"C*W £ U 

<^i^n^> c mmmtommt o.5#-io£H£> 

tl. il^ 1 — 1000W/m 2 /^\ b< &210— 500W/m 2 /# 

W<oy a )V<u*nh±x\ y j )VA<D$mz— fit. 

Hffi<C>ffli|i&i&^ 40 

Sniatt. 7 -Y^AOft0ttcDf?1ffi«:fflt^S5^^ 

» (nK) OiJ^I^i^tC^tit'*^, 

( 1 > y a )VM.mm<D^(om^m'm^m 

y ^;bA(7)^®CC^20nmCDi¥^OCT^S -=-^A£ri^— 
(-3>t±i^. Mvl-llU) *fflO»200(S<D<S*TffS©10 50 
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0cm 1 <D7 )VZ^~Vl»MMW$:mmL. n = 10CD^#rCi£ 

^^©^SWSCC^tfiTvUT^CS 1 S3 (Rl:0.27/im 
J^Jb0.54M m^rd) . 2m (R:0.54M mi^±0.8lMm^ 
»S> . 3 8SJ£J± (R3:0.8lumJ£*±> <D^*S*J*0^ 

< 2 ) ^ a ^AKpoawoitt^oiftis 
^ ^ juAKBo^aa^^aaa (jE0La». jem2oo 

ofx) T?HigU f4l6*a/cio?^i?(D^:K^CC??ftr^l5 

(3) *.^ffi^ai$ <Ra) . 
msmm. : /j^w^ae^TcawwBttajjesET- 3ok 

M§+0.5MmR£;/El\ ?wM0.05mNJ^T. *7 h^^O.025 
rmTTXi'J^glOOMiTK Yi^«9 b'^fo.Z/irat'lOOam 
X50*im (X$6XY$A) (Df|®^200000fgT:'5[5J$'J^ 

- *4>®¥*a*fl3 (Ra) 

(ill) ©H»»fll<bTffl <^) ©£Rfl<*«<D*0£S*gffi 
f <X,Y) , Sm®^#^Lx ? Ly<bU/c<L^, TIBCD^ 

Ra= J tX / LT f (x, y)dxdy 

So 0 
M 

Sw^LxxLy 

W ^® T*^ 2 0 . 01 u m, 0 . 05m m CC L T X ^ A X L /c i 
£ <D ill 6 ^ ^ 0 . 01— 0 . 05 u m <D$km3z&M 3 <D"& 
&*&#>tc 0 m^CCLX. ^^0.06— 0. 26^ mCDtpfflZz 

m 

y 4 )lJ*<Dm&te. Dltl2rnnCDii|^®^:^07 r ^^>H. 

(B?tM^^T^DDS- 500) ^rffll^ iPJl^^lOOmm, 
^OilJ^SOmn/^T'ifl'J^L/c^CD-C^^o 

titcsstf-y-jz^i^o.os^o.25%cc^x^nLtch 

<DX$>Z> 0 

( 5 ) nmrnwi (a) 
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gm ( U k ) ^riU^-T ^^^-c^>^>o ( 1 ) 

t£:te£>D (50q) , 2&2U^V Ktf-^ <X^r>UX 
3g, 6nrntf>) > (3). (4). (5)tt7'J-D- 

fH 1 ^CC^-T&K 23"C, 55%RH^®^TT:. tfi2cmCC^ 
ffil/c7^b^V Ktf-^ (2) CCtc^^T >T'JS 
frirT^cfc^CtilU @#3.3cm/^<DiI2T'^ifr0Jg£1* 

C<DlPJj^T'*tm<t LTC>£(D&i, i^VF^^ 10 
/j:4b\ t$l&:7 A ;UAS«30cmi 0/c o 

1 T 2 

U k = 1 n 

tt 50 

< 6 ) nmmmfti 

-fe^htCM^iA^. VTRT--^'<h L/C C(DT—37*tCi£ 

G7-U706) ^€£<0^00%t?a'7m J %$:n^mU. ^©M 20 
{I^^6>-^V^tt^^^-^^XIU^ (925D- 1 ) 
7?^P^S/n£#J;£L/c 0 J:b$£tf!l5£^ (0 ) ilt, 
£(D^£d&m{&-C»b L/c„ 

mmmi 

^#>0. 5 m m (DA£ £ <D&T-£^80% J^I&^T & 3? 

^ji.2) ^sAqntr^^jz^ccmimotc commm&z 

mfttt^+JV 1 - (SOOOrpm) T 2 B^MIM L /c 30 

fft. ^S40//m, jil^^OKHzCDM^d^^^^lf- 
r*~>i|i&MPiA,^/cO CDMIIMScr^/^/cm 2 "CMI 
b/Co f©^, ^99.8%?^^-CW^7^lt^l/10CC/j: 
&cfc3HC^L/c 0 C(D^r^^-gP^^tHO. tftS50 
ml/cm 1 • #r 1 Mm<DA# £<Dt&^£^80%J^_LI&^-r 
&3? ^^-CClQ$)»il/Co ^tDH^COJi^_h^^0.03 
kq/cmfr&o/Co C PPTA ( v inh= 6 ) <DV& 

/c c W^tiAi3fc^S*ttPPr>«K«SR«: 3 a/ m<DA£ 5 

Oli^rj80%J^±^T^>^ < )l>Z-~C*>7&Utc'& 40 
S2» K^3? h 3ti> Kl/X^l/ h±CC+ h L/c e 
^l05°C(Dli^l2-C(D^m^:^^^t^r7fe^ 
^fcU h <L^CC15°CCD50%^M?§CC^I^T«I@$ 

^O'CtDTfctJ 3 . ^tO.l^NaOHTkrgf&cK PJt>*30'C(D7k 

rsHc^*i5%^5oi %/»r®l#L/c«. 2oo*c-c3£fi 
^c^r'440 o cr-i(^f o ^^^}l^tfc^ 

52. $!flt£^l700kq/mrn\ &?J^35kq/W . «W<#fi21%r 50 
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&o/c„ 3? ^ JVA.<D?<Di&<D\£WZ:m 1 aCCTjVTo 

mmmA&mmmic j:k>co- M&mn&mmm ( ni = 20 

Slfi%. M/ll80rm) ^MtI^r-7^Ml/c 0 

C^>, U^7±^«0.08kq/cm 2 r^>o/c o C<7}##^&£:JB 

/Co mhtltcV ^iUA(D^WBJtt«, »tt3pl750kq/m 
m\ 3&Jg42kq/mm\ fi&&H$J^25%T'& o/c 0 7 A )lsJ»<D 

totem. mmwM^tmmm^^i±^mmotc a mm 

/c e 

[5]^-C^t^Jl^:^ft\ l/l0CC#f?L/c o C(D*RS[ 
Z*>. jI^±^6i0.07kq/cm I -C*o/c 4 , C<D#|R^ffl 
1700kq/mm\ ^Jg30kq/mm\ ^^f*J[E 6 %~C^> o /c e 37 

wem i 

0.04^mCC. ^/c, ?^?pft^cf3«:^tt]-r^S^:0.09qA^ 

b/c 0 CO#$R*&£— SPte^mi/, i^SsOmVcm 2 • 

CClO^rolz^ L/c cC^), JE^±^{i0.02kq/crrt r ^C^) ^ 
/Co C©#3R?R«:fflc^c«W3:^*te«ll <t|3l««CtfC*. 
il^ 6 u mCD-y -r^A^rlf /c„ 9 htltc V a Jl> ACO^^ 
^Ci. 5ft4^l750kq/mm\ ^Jg40kq/nm\ ^{^Jg23 
%T£>-3/c 0 37 j J\sA<Dt<Dite0)\±m$:m 1 ^fC^1* a 

tmm2 
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0.02umCC. ±tc, \&ffl&*Pt<Cmim-? &m£2700q/l^ 

iC5, JE*±#?ttl.2kg/cii? r*$>o/c 0 C<D*«?R3: 
O0kg/rnn\ &jg21kg/mnf . $£Wf#S4 %T'£> -?/c 0 ? * 

u k = o . lor ?t 0 ttISS tc^ljE cdi > < ig^ r o /t 
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